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Abstract
The development of new polymers-based for application in plastic solar cells is attracting much research interest for their potential as a low-cost system for renewable energy generation. We report herewith a comparative study on three donor-acceptor carbazole-based copolymers containing thienothiophene moieties for application in organic photovoltaic (OPV) devices. The polymers were synthesised by Suzuki cross coupling, in order to investigate its suitability to enhance the polymer properties in photovoltaic cell. Morphological, spectroscopic and charge-transport measurements are used to investigate the influence of either the thienothiophene moieties on the structure and photophysical properties of the copolymer rationalise the solar cell characteristics. The optical band gap, Eg of polymers P1, P2 and P3 were 2.46 eV, 2.36 eV and 2.47 eV respectively. The photophysical properties of these polymers show that P2 has the narrowest optical band gap due to the electrostatic interaction between the hydrogens at the 4-position on thienothiophene rings and the fluorine substituents on the neighbouring carbazole repeat units. These results are in agreement with the design procedures for the use of these materials in photovoltaic applications. We tentatively explain such differences on the basis of reduced molar absorbance and reduced charge-carrier mobility in the thienothiophene-based polymers.
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Abstrak
Pembangunan penggunaan polimer-berasaskan sel solar plastik baru menjadi tumpuan ramai penyelidik yang berminat kepada potensi sistem murah untuk generasi yang menperbaharui tenaga. Kami melaporkan kajian tiga ko-polimer penderma-penerima berasaskan-karbazol yang mengandungi tienotiofen untuk digunakan dalam sel fotovoltac organic (OPV). Polimer disintesis dengan kaedah pengganding silang Suzuki dengan kajian kesesuaiannya meningkatkan ciri-ciri polimer sel fotovoltac. Sifat morfologi, spektroskopik dan ukuran perpindahan-cas digunakan untuk mengkaji pengaruh persekitaran struktur tienotiofen dan sifat fotofizikal bagi kopolimer untuk mengetahui kesesuaian ciri-ciri bagi sel solar. Nilai jurang tenaga optikal, Eg bagi polimer P1, P2 dan P3 masing-masing adalah 2.46 eV, 2.36 eV dan 2.47 eV. Sifat fotofizikal P2 menunjukkan nilai jurang tenaga optikal paling dekat kerana interaksi elektrostatik di antara hidrogen kedudukan-4 dalam struktur gelang tienotiofen dan unsur penukar ganti florin dalam unit berulangan karbazol. Keputusan ini memenuhi prosedur bagi menggunakan bahan ini dalam aplikasi fotovoltac. Kami juga menerangkan perbezaan asas bagi penurunan molar penjerapan dan pembawa-cas di dalam polimer berstruktur asas-tienotiofen. 

Kata kunci: polimer berkunjugat, tienotiofen, pengganding silang Suzuki, sel solar
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